AN ANEURYSM of the aorta irrespective of its location or its etiology is a serious threat to the patient due to its tendency to enlarge and to the fact that serious complications from rupture, dissection, pressure effects or peripheral embolization from a mural thrombus threaten the life of its victim. The frequency of death from complications has long been known, and Colt in 1927 collected a series of 503 patients with thoracic aortic aneurysms and 121 patients with aneurysms of the abdominal aorta and demonstrated that the average survival of these patients was less than two years from the time of first diagnosis. Similarly, Wright (1956 ) made a study of 60 patients with abdominal aneurysms and found that only 400/, survived two years from the time of diagnosis whilst all the patients had died within seven years. In a review of 101 cases by Estes (1950) , 50%/, were dead after three years.
The rapid development of vascular surgery, now permits the resection of an uncomplicated abdominal aortic aneurysm and replacement by graft with a fair degree of safety for the patient. Since the first successful performance of this procedure by Dubost in 1951 , the work of DeBakey (1953) , Robb (1953) , Boyd (1957) , and others have helped to standardize the surgical technique as well as to demonstrate the superiority of vascular prostheses over aortic homographs. (Edwards, 1959) .
Case Material
In the ten-month period, October 1963 to July 1964, the surgical service of the Milwaukee County General Hospital admitted 14 patients for resection of abdominal aortic aneurysms. Their ages ranged from 54 years to 89 years with an average age of 74 years. Ten males and four female patients comprised this series.
In eleven of these patients the aortic resections were performed on an elective basis. Abdominal pain or pain in the back was the main presenting feature in these patients, a pulsating abdomirnal mass being easily felt. Calcification was readily apparent on straight abdominal X-rays in three of these patients. Aortography was utilized in only three of these patients. In one case, aortography was used to determine the state of the ilio-femoral vascular tree. In another, it was performed to relate the upper limit of the aneurysm to the renal arteries in a patient with hypertension in whom renal artery stenosis was suspected, whilst in the third case an aortogram demonstrated a clinically unsuspected aneurysm in a patient undergoing a vascular study for ilio-femoral occlusive disease. Ten of these patients survived the procedure, were discharged from hospital, and at present all are alive and well and being followed in the clinic. The one death was due to a massive myocardial infarct in an 88-year-old female which became apparent on the electrocardiographic oscilloscope at the completion of the operative procedure with her death soon after returning to the recovery ward.
Three patients presented as emergency procedures with rupture of the aneurysm and massive exsanguination. The one survival continues to do well, whilst the two deaths were due to myocardial infarction 24 hours postoperatively in the one and death from anuria 36 hours postoperatively in the other.
Preoperative Evaluation
The presence of a palpable pulsatile abdominal mass with or without back pain or abdominal pain makes the diagnosis of an aneurysm of the abdominal aorta a fairly simple matter. The presence of calcification of the aneurysm is readily apparent on a straight X-ray of the abdomen, (Figure 1 ) and often this will indicate the relationship of the upper extent of the aneurysm to the renal arteries. This relationship can be further ascertained by the use of intravenous pyelography and, if considered necessary, by aortography. Aortography is not, in our opinion, required routinely, but is utilized to demonstrate the relationship of the aneurysm to the renal arteries, to evaluate aorto-iliac arteriosclerotic occlusion or peripheral arterial inadequacy and in selected cases of hypertension. For better detail regarding the patency of the arterial outflow tract in the lower extremity, femoral arteriography may be further indicated. An X-ray of the chest is always performed, and it is important to exclude a concomitant supradiaphragmatic aneurysm. It has been our practice to use the percutaneous lumbar route at D1 1-D12 level for aortography.
Evaluation of the coronary cerebral and renal circulations may be necessary, and thus electrocardiography is never omitted and in the presence of myocardial disease, it becomes 
Technique
Even if preoperative studies indicate patency of the iliac and femoral arteries, access to the femoral and on occasion to the popliteal arteries may be necessary. For this reason the entire abdomen and both thighs are prepared and appropriately draped, whilst free access to the feet permits observation of changes in skin color, venous filling or changes in the pedal pulses. Anesthesia All patients have been induced with pentothal and succinylcholine, were intubated and maintained with cyclopropane and oxygen.
Incision
A long midline incision from xiphoid to pubis, skirting the umbilical cicatrix, provides adequate access for the technical maneuvers required. A careful general abdominal exploration is carried out with special attention being given to the stomach, gallbladder, pancreas and colon. The superior mesenteric and renal arteries are palpated for atherosclerotic plaques. After completion of the aortic resection, and insertion of the graft, we have performed appendicectomy in one case, and in another, cholecystectomy.
After total exteriorization of the small intestine from the abdominal cavity, ready access to the aorta is provided. The retroperitoneal portion of the duodenum is often closely attached to the aorta and careful division of the ligament of Treitz provides a plane of cleavage for its separation. Free exposure of the aorta is attained by dissecting the posterior peritoneum from the anterosuperior surface of the aneurysm, and it is wise to clear that portion of the aorta proximal to the aneurysm so that application of a clamp with provision of proximal control becomes possible at an early phase of the operative procedure in case of inadvertent damage to the aneurysm or to the (Fig. 2) .
Great care needs to be taken not to injure the left renal vein which lies immediately above the proximal limit of the aneurysm and may be adherent to it. In the one case where we lacerated the renal vein, the rapid control of the structure and its partial occlusion with a Satinsky clamp permitted immediate suture repair and subsequent pursuance of the main operation.
The common iliac arteries are readily located, though, they are, on occasion displaced by the aneurysm. They may also suffer aneurysmal dilatation in which case they should be excised. The common iliac veins are closely apposed to the posterior aspect of the arteries and, to avoid their injury, it is important to stay close to the arterial wall in their dissection. Injury to the iliac veins or to the inferior vena cava can be readily controlled by pressure whilst suture repair is carried out. The ureters are readily identified as they cross the iliac arteries and are appropriately protected. With the aorta and iliac arteries cleared, the inferior mesenteric artery is dissected out and ligated close to its origin, thereby permitting a collateral circulation to the colon.
The aortic clamp is now occluded, and vascular clamps are applied to the iliac arteries. 10 ml. of heparin solution are injected into each iliac artery distal to their clamps.
Removal of the Aneurysm
Although it was our initial practice to resect the aorta with its intact aneurysm in toto, (Fig. 3) Tailoring the Graft In utilizing woven crimped Dacron as the prosthesis of choice in our cases, we have found no need to preclot the grafts. It is important that the prosthesis be as near the size of the host vessel as possible and generally a proximal diameter of 22 mm. and an iliac diameter of 11 mm. has proved adequate. It is important to remember that restoration of aortic flow into the graft will elongate it with a resulting tortuous kinked distal limb and careful attention to this aspect of tailoring technique is most important.
Proximal Anastomosis
This is effected by a 3-0 single layer of mersilene commencing in the midline posteriorly and utilizing two atraumatic vascular needles which pass through the graft from without inwards and through the aorta from within outwards until they meet at the midaortic point anteriorly where the two ends are tied.
The proximal anastomosis is tested by clamping the graft two inches from its upper end and releasing the aortic clamp. Any leaks are reinforced by appropriately placed sutures after replacing the aortic clamp (Fig. 4) .
Distal Anastomosis Appropriate tailoring of the distal end of the tubular or bifurcation graft is carried out and before completing each iliac anastomosis, the iliac clamp should be removed to ensure that a free retrograde blood flow is present. After completion of the anastomosis on one side, the aortic clamp may be slowly released and with the blood pressure stabilized, normal perfusion 
